SEQUENCE LISTING 

<110> D 1 Elia, John 

<12 0 > Ketogulonigenium Shuttle Vectors 

<130> 1533 . 1100001 

<140> US 09/826,206 

<141> 2001-04-05 

<150> US 60/194,625 

<151> 2000-04-05 

<160> 20 

<170> Patentln version 3.2 

<210> 1 

<211> 2112 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Replicon from pADM2 91 

<400> 1 



RECEIVED 

JAN 3 0 ?003 

TECH CENTER 1600/2900 



ggcaatgggt 


cgaaattcat 


agaattttgt 


gtgaggtgcg 


tagcggctct 


gacaggggtg 


60 


ctgcgcggag 


atctctggtc 


tcaggtaggg 


cgacaatgga 


gaggtgttag 


ttgccccctg 


120 


tatcgctctc 


tgcgtggcgc 


attgggtcat 


cctgcccgga 


catatgatat 


tccgctagag 


180 


gattactgat 


agtttctgcc 


tgtcgggctt 


gtcgggcttg 


tcgggcttgt 


cgggcttgtc 


240 


gggcctgtcc 


ctcttgtccc 


gcctgtcctc 


actttttcac 


aatcaaaaaa 


tgggcgaagc 


300 


ccttcttgtt 


ctatagttct 


tatagttcat 


acgaaaatta 


cacataatta 


tcaatagctt 


360 


attcgcttaa 


aagggagtaa 


ttgggccgca 


aaagggagta 


attgggccgc 


aaaagggagt 


420 


aattgggccg 


caaaagggag 


taattgggcc 


gatatcggtt 


gtttacatgg 


ggaggaatcc 


480 


ccttaatcat 


ttctccccat 


gggaaagaca 


acacaagtgg 


ccgcagaccg 


ggccttcgac 


540 


cagacaaaaa 


ctgtgctccc 


tgccgaggtg 


gcgagagggg 


tctatatgcg 


caatccgccc 


600 


cgcctgcagg 


cgctcaagct 


catgcattta 


atgatagcca 


ctgcgggcgg 


ccgcatggct 


660 


gatgatgtgc 


gccatgaaat 


gcggctggcc 


gacattcgcg 


caatcgacgg 


catgaaaaac 


720 


catgaccgtg 


agagcctgac 


cccgctgttc 


gaggagctag 


ccgctgcggt 


gttgacccat 


780 


gatgaccctg 


caaagatgat 


cgtgacagtc 


ggcggcttgg 


tcgatgaggc 


gcgaatagac 


840 


taccgccagg 


aggcaagcgg 


cgaactccta 


gtgacgtgga 


ccttccggag 


tacattccgt 


900 


cgtatggcgg 


cggagtcgaa 


ccactgggcc 


attctcgacc 


gtcaaacggt 


attccatctc 


960 


ggtagtaagt 


attccgtgct 


gctgttccag 


cacgtctcta 


gtctcgccaa 


tct tgatcgg 


1020 


atgagcgcga 


aaacctt tac 


ggtccccgag 


ttgcgggcgc 


tccttggagt 


gcccgaggga 


1080 
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aagatggttc 


gttggaacga 


cgttaacaga 


-2- 

tttgctctca 


aacctgcact 


ggatgagatc 


1140 


aaccatt tat 


cgcgtctgac 


attgacggca 


aagccgacca 


agattggccg 


tagcgtggca 


1200 


agtgtgacta 


taggctggga 


agtgaaagac 


gacccaaccg 


tcgccaggcg 


cgagctggcg 


1260 


ggttccaagg 


tcggtcgaga 


tgctcgtcgc 


agaggggcag 


cggaaacgat 


agccccctcc 


1320 


ttcccagaag 


cgggcgggat 


cacctacagt 


ccacgttggc 


tggagctgaa 


acgctctgct 


1380 


ggcagcaaca 


aggacaacga 


tctgatcgcc 


tcagacttcc 


ggcgtt tctg 


tcgggagaga 


1440 


ggcgtgcgtc 


tggacgctgc 


aaacatcgaa 


aaactgtttt 


tagatttctg 


cgcaaaggta 


1500 


gggaaggttt 


gagttttgag 


gtatttcacc 


gcaatagtgt 


taaatgactt 


tcgtgaaacg 


1560 


atgtgcaata 


tagcggtaag 


actatgaaat 


acacggctgg 


acaggctgca 


aaagcaacgg 


1620 


gtgtggcgac 


cgcaaccat c 


actcgggcgc 


taaaaagcgg 


taaaat ttcc 


ggtaaaaaag 


1680 


atgaatctgg 


ggcatgggtt 


atagatcctg 


cagaattgca 


cagagtgttt 


cctcccattt 


1740 


caaagaaata 


caccgaaaca 


cctaacacgc 


aagtatatgg 


taagcgtgat 


gaaacacatg 


1800 


aaatgacctc 


agaaatcagc 


gcattagagc 


gtgaagttcg 


gactttacgc 


gatgctttat 


1860 


ctgatgccag 


ggaggatcgc 


gacaaatggc 


gcgacatggc 


cgagcgtctt 


tcaatttcat 


1920 


caccgatgag 


agaggaagac 


cgcccccctc 


aaaaacaaag 


atggtggaag 


atattctgat 


1980 


cctgggcttc 


aggagccttg 


cctttactgg 


cggaaaaacg 


cgatattgag 


gcacaggccc 


2040 


gcactttaga 


ggcggaagcc 


tataacgagt 


accaaaacac 


tagaagccag 


attgaggaaa 


2100 


atay ygaaCy 












2112 



<210> 2 
<211> 8509 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pADM291 
<400> 2 

tggtgaacgc attggcttga tgtttgagaa aagcgaaaag acccggccac agttgtgggt 6 0 

agagcgtcga tatgtgcaag acctgatgct tgctgacatc gaactccgtg tctacctcgc 12 0 

atcgtcgctg tatcagcctg ctgcggatgg cggaaagccc gcctatggtc gtcacgcagc 180 

ccttaaggcg atgcgcgact tggcccatgc cgatctggtg cgtttcacca tcggccggat 240 

tacgcaactg gagatgatcc tagagcggtt aaccgagaca tctggttaac gccataaagg 300 

ctgcggcatg aaaataggcg gacaatctgc gcttggccgc ccccgttctc agccgtgctt 360 

gctctctgcc tgcatggcac gacgcaggat cgcgttcata cgggtctgat atccagaccc 42 0 

gcccgccttg agccatgcca gcacatcggc atcaagccgc gcggtgatct gctgcttgat 480 





• 






• 






cgggcgatag 


aagcgcccac 


gctcggcgtc 


-3- 

tgcccattgg 


gcttcggtca 


gctcgggaac 


540 


atcgttggtg 


tcgatctgct 


cgggcggcag 


agcgtccagc 


cgcgccaatt 


tcttgcggcg 


600 


ctcctcggta 


agagcgggca 


gcgtatcgaa 


ggtgtattca 


accat tggca 


tatctct tec 


660 


tttcctgcgg 


tgtagcgcgg 


cgagccgaaa 


tgatgcggat 


cgtctcgacc 


ggategggge 


720 


cagcctcgat 


gatcaggtgg 


gcaaccagaa 


ggacggcagc 


gccatagatc 


tgcccaacgg 


780 


tt tgccagcg 


gtattccccg 


ccctcgatcc 


tatcctgaac 


cgtcaggtgc 


aaeggategg 


840 


cgaacacatg 


cacagcatcc 


tcgaaccgga 


tgccatgctt 


cttttcgttc 


gtttccgcct 


900 


tggcgggatc 


ccagataaac 


cgcatcttca 


tggcagaatt 


ataactacac 


atttgtagtt 


960 


attcaatggc 


aagtcgcagg 


ttcaaatcac 


gcccccaaac 


cgcaactgta 


ttcgttctac 


1020 


tcacgcgcgc 


ttttgaatag 


aagcttgcat 


gataacaccc 


gccgcgtcct 


caacaaaata 


1080 


aggcaaatcc 


gccgcgctgg 


cgcaatctgc 


gctttgtcga 


tgcaaggtct 


tgtggtttca 


1140 


tactgcaaga 


gcatgcaagg 


aattgccccg 


gatgagcacc 


acgacgacac 


ccaccaagcc 


1200 


ggcctggaac 


aagggccgcg 


ttgtcgggaa 


aaagccgccg 


ctgacacctg 


accagattgc 


1260 


cctgatccgt 


ctcatcctgc 


gccaggaacg 


ggcgtggcgg 


gatctggctc 


tgttcaacgt 


1320 


ggcgatcgac 


accagtttgc 


gcggctcgga 


cctcgtgcgc 


ctgcgcgtct 


cggatgtggc 


1380 


gaccccagct 


ggtctgcgtg 


agatcgtcga 


gatccgccag 


aagaagaccg 


aggcccgcaa 


1440 


tgtccgcccc 


gtacaggccc 


gcctgtcgga 


ggggacacgc 


gagagcctgc 


gggtctatct 


1500 


cgcggcctct 


gacaagccgc 


tgcacagctg 


gctgttcacc 


ggacagggca 


tccgctggtc 


1560 


ccacacccac 


cttagcgaga 


gccagctgtg 


gcgcctgttc 


aagtcctggc 


tcgagaaggc 


1620 


gcggctcgat 


cccagcctct 


ac gggctgca 


ctcgctgcgc 


cgaaccttcc 


ccagccacat 


1680 


ctaccgcgag 


accggcaatc 


tgcgcgccgc 


acagctgctg 


ctgggccatg 


ccagcatcga 


1740 


gagcaccaag 


gagtacatcg 


gcaccgagca 


agccgaggcc 


ctcgatatcg 


caeggaggta 


1800 


tcacctctaa 


cccatggaga 


cctatctcga 


gaagcgcatc 


cccgccaaga 


acacagcacg 


1860 


gttctaccgc 


atggcggtcc 


tgccgaacct 


gttcggggaa 


tggacgctgt 


atcgagaatg 


1920 


gggccgcatt 


ggcatcagcg 


gccgcatccg 


gctcgattgg 


tttgagagtg 


aacaagatgc 


1980 


catcgctgcg 


atgctcgcca 


tcgagaccgc 


caagcgtcag 


cgcgggtatt 


ggctcgagcc 


2040 


catccagatt 


gacatgttcc 


caggggcata 


acaggccatc 


aatgtaagag 


tgcaagcgga 


2100 


gcaagcaaaa 


gccatttcac 


agtgaggtgg 


cagatgttcc 


tgtttcacag 


tgaaageget 


2160 


gatgctgttt 


ccacgccaca 


gactgatacg 


accaaagcaa 


cggggtctgc 


cgccacagac 


2220 


cggttcgccg 


gccacccgca 


gaaacgcagg 


taaaatggcg 


atttccgcaa 


aaaaaccgtg 


2280 


caaatgatgg 


caaatcacca 


tccagtttca 


tcctgaaacc 


cgtcgctcaa 


catgaacgag 


2340 





• 






• 






caggccatca 


tccaagcccc 


agaaacgcgg 


-4- 

tgcggcgact 


acagatgagc 


gatgttctgg 


2400 


ctcataggct 


gcaaggccct 


gcaacagtga 


tttcaccgtg 


agattgcagg 


gtcttttggc 


2460 


tctcccgcaa 


gagccacctc 


^gggtgagcg 


agctagccgt 


ctaggttcac 


agtgaaatcg 


2520 


ctgaggagcg 


ttgcggggct 


tatggtttgg 


ctggtcacgt 


tggccatcgg 


aatggagcat 


2580 


acgatggctt 


ctacgcagtc 


gaatcctgag 


gcttcacgtg 


ggaaaaatac 


gctccaaaaa 


2640 


agccctgacc 


aaatcttgga 


aaaattgctt 


gaaaagtttg 


cttctaaaaa 


actgggaacg 


2700 


agatatgcac 


gagatccctt 


acgagtgctg 


taggagtaat 


gcagtggaca 


aaaacgccat 


2760 


tttttgcccc 


agtaggagta 


atggagtggt 


tattttttgg 


gagattttgc 


ttcagtagga 


2820 


gtaacgcgtt 


ggttaaattt 


gcttgattgg 


cggttcaaat 


cgaccaccga 


gctgccgttg 


2880 


gtcgtattcg 


atctgccccg 


caattgggca 


cttgcaggcc 


atccccctga 


acttctggcg 


2940 


atgaccattt 


cgaaggcaat 


gggtcgaaat 


tcatagaatt 


ttgtgtgagg 


tgcgtagcgg 


3000 


ctctgacagg 


ggtgctgcgc 


ggagatctct 


ggtctcaggt 


agggcgacaa 


tggagaggtg 


3060 


ttagttgccc 


cctgtatcgc 


tctctgcgtg 


gcgcattggg 


tcatcctgcc 


cggacatatg 


3120 


atattccgct 


agaggattac 


tgatagtttc 


tgcctgtcgg 


gcttgtcggg 


cttgtcgggc 


3180 


ttgtcgggct 


tgtcgggcct 


gtccctcttg 


tcccgcctgt 


cctcactttt 


tcacaatcaa 


3240 


aaaatgggcg 


aagcccttct 


tgttctatag 


ttcttatagt 


tcatacgaaa 


attacacata 


3300 


attatcaata 


gcttattcgc 


ttaaaaggga 


gtaattgggc 


cgcaaaaggg 


agtaattggg 


3360 


ccgcaaaagg 


gagtaattgg 


gccgcaaaag 


ggagtaattg 


ggccgatatc 


ggttgtttac 


3420 


atggggagga 


atccccttaa 


tcatttctcc 


ccatgggaaa 


gacaacacaa 


gtggccgcag 


3480 


accgggcctt 


cgaccagaca 


aaaactgtgc 


tccctgccga 


ggtggcgaga 


ggggtctata 


3540 


tgcgcaatcc 


gccccgcctg 


caggcgctca 


agctcatgca 


tttaatgata 


gccactgcgg 


3600 


gcggccgcat 


ggctgatgat 


gtgcgccatg 


aaatgcggct 


ggccgacatt 


cgcgcaatcg 


3660 


acggcatgaa 


aaaccatgac 


cgtgagagcc 


tgaccccgct 


gttcgaggag 


ctagccgctg 


3720 


cggtgttgac 


ccatgatgac 


cctgcaaaga 


tgatcgtgac 


agtcggcggc 


ttggtcgatg 


3780 


aggcgcgaat 


agactaccgc 


caggaggcaa 


gcggcgaact 


cctagtgacg 


tggaccttcc 


3840 


ggagtacatt 


ccgtcgtatg 


gcggcggagt 


cgaaccactg 


ggccattctc 


gaccgtcaaa 


3900 


cggtattcca 


tctcggtagt 


aagtattccg 


tgctgctgtt 


ccagcacgtc 


tctagtctcg 


3960 


ccaatcttga 


tcggatgagc 


gcgaaaacct 


ttacggtccc 


cgagttgcgg 


gcgctccttg 


4020 


gagtgcccga 


gggaaagatg 


gttcgttgga 


acgacgttaa 


cagatttgct 


ctcaaacctg 


4080 


cactggatga 


gatcaaccat 


ttatcgcgtc 


tgacattgac 


ggcaaagccg 


accaagattg 


4140 


accat aacat 
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ggcgcgagct 


ggcgggttcc 


aaggtcggtc 


-5- 

gagatgctcg 


tcgcagaggg 


gcagcggaaa 


4260 


cgatagcccc 


ctccttccca 


gaagcgggcg 


ggatcaccta 


cagtccacgt 


tggctggagc 


4320 


tgaaacgctc 


tgctggcagc 


aacaaggaca 


acgatctgat 


cgcctcagac 


ttccggcgtt 


4380 


tctgtcggga 


gagaggcgtg 


cgtctggacg 


ctgcaaacat 


cgaaaaactg 


tttttagatt 


4440 


tctgcgcaaa 


ggtagggaag 


gtttgagttt 


tgaggtattt 


caccgcaata 


gtgttaaatg 


4500 


actttcgtga 


aacgatgtgc 


aatatagcgg 


taagactatg 


aaatacacgg 


ctggacaggc 


4560 


tgcaaaagca 


acgggtgtgg 


cgaccgcaac 


catcactcgg 


gcgctaaaaa 


gcggtaaaat 


4620 


ttccggtaaa 


aaagatgaat 


ctggggcatg 


ggttatagat 


cctgcagaat 


tgcacagagt 


4680 


gtttcctccc 


atttcaaaga 


aatacaccga 


aacacctaac 


acgcaagtat 


atggtaagcg 


4740 


tgatgaaaca 


catgaaatga 


cctcagaaat 


cagcgcatta 


gagcgtgaag 


ttcggacttt 


4800 


acgcgatgct 


ttatctgatg 


ccagggagga 


tcgcgacaaa 


tggcgcgaca 


tggccgagcg 


4860 


tctttcaatt 


tcatcaccga 


tgagagagga 


agaccgcccc 


cctcaaaaac 


aaagatggtg 


4920 


gaagatattc 


tgatcctggg 


cttcaggagc 


cttgccttta 


aaacctgaat 


cagcattcta 


4980 


gcgatgctga 


taagaagtaa 


atatagccac 


aatagagcgg 


ccattttcca 


ttcacataca 


5040 


gctcatcatg 


tgatcaatat 


caagtattga 


tattcatcaa 


tggagaagaa 


tttacatgta 


5100 


tcacaggatc 


atcacagcat 


ttgtttttgt 


atttctaagt 


gc.taacataa 


ctatcgctgg 


5160 


ccctaaagaa 


gattgtacta 


ttgcagtatc 


tcaccttggg 


tttcagaccg 


ataattacag 


5220 


ctttgtcgaa 


gccggttttt 


ttgccagaga 


gagacacgtt 


tttgatggtg 


taataaactg 


5280 


ctacgtatct 


catgatggta 


acatacacag 


catcatccgg 


ggcaacacac 


ctcttatgga 


5340 


agatggatat 


tatggcccag 


aagtactggc 


ggaaaaacgc 


gatattgagg 


cacaggcccg 


5400 


cactttagag 


gcggaagcct 


ataacgagta 


ccaaaacact 


agaagccaga 


ttgaggaaaa 


5460 


tagggaacgt 


gccctcgagg 


cgctgcggct 


agctagcagt 


ccttttatta 


ataatggtag 


5520 


tacagaagaa 


cagacaatta 


tacaggccgc 


aactccgacg 


gcagatcctg 


ttgtatctgt 


5580 


acccgtggca 


tctccagaat 


ctaaacaaag 


tcgagagccg 


gaaccggctg 


ctgttccagc 


5640 


atcagtttct 


gttagagaga 


tgtggagcac 


ggctgacaga 


ttgaccaccc 


gtacatgccc 


5700 


atcgactcga 


tgcggagcaa 


ctagctgggt 


aacagatgga 


actaaagtaa 


cagtttatga 


5760 


agaaaaagac 


ggttggtcta 


gaatcggaga 


gctacagtct 


gcaatgtgca 


taaatggaat 


5820 


aagtggcgcg 


gtcgattcag 


gtgaatcttc 


ctgcaatccc 


accaatggta 


tcgttaatgg 


5880 


gcaattcgca 


ccctgggttt 


tctcggatta 


tcttacgatc 


caagagccag 


aagctcccat 


5940 


atccacccaa 


gagtgtcgaa 


atatggggct 


cgagaactca 


gataattacc 


gtatctattc 


6000 


tagtcagttc 


tgcactgccg 


ctctcgaaat 


gatcaacgat 


agagtatgca 


atacatctga 


6060 
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tttcagagat 


ttagcttggt 


tatcttctcc 


-6- 

tgaaagagga 


caggattact 


acttcaccta 


6120 


ttgtggcgga 


tttcaacctc 


aaaacagatg 


gtatttgaat 


gtcaggacag 


gtgaaatcac 


6180 


ccgctgatat 


tccaccaagg 


tgagtcctgt 


agatcagact 


ctcaaggagt 


aaacgtttta 


6240 


atccatctcc 


atgagatcaa 


catagatagg 


tgttcagtcc 


cggcatctgg 


tggatcgggt 


6300 


ttaggatgaa 


tctgtccggc 


tcttgacata 


cccccgcgtg 


aaaccctgtc 


tttacaagag 


6360 


aaagtcagcg 


gcctcgaagc 


cgctctagcc 


gatgcccggg 


cccaacggga 


tgagtagagc 


6420 


gaacaagcaa 


agcgcctagc 


tatggctctg 


cccgtcccgg 


aagctgcagc 


cgcagaatcc 


6480 


ggaaaaaaga 


aaaaatacat 


ggcagcgatt 


atttggatag 


gacacaatcc 


ttttctatta 


6540 


atatacaaca 


agatatgggc 


atgcgccgcg 


cgtgatcctc 


attcgataca 


atccaaatcc 


6600 


tgaaagctga 


ctatgcccta 


cgcatcgcgc 


accatcggtg 


ccgtcattga 


tgacgtgaac 


6660 


cgcacctacc 


tgctgcccgc 


aatccaacgc 


ccctatgtct 


ggtctgccgg 


acaggtcgtt 


6720 


gcgctgttcg 


actctctgtt 


gaagggctat 


ccgatcagca 


gcttcatgtt 


ctgggcggtg 


6780 


gacgaggaga 


ccaaggcaga 


gctgcgatgc 


tacaaattca 


tcgagaatta 


tcggcccgaa 


6840 


atgatgaacg 


agccgactag 


tgcggacggg 


cggcaggtcg 


tccttgtgct 


cgacggacag 


6900 


cagcggatga 


cctcactgtt 


gatcggcttg 


cgcggcacat 


tctctgagaa 


agccaaacac 


6960 


gcgcgcaaca 


gcaacgcggc 


ggcgtggtcg 


gcaaaaacgc 


tatatctaga 


cctgcttcgg 


7020 


gacccggatc 


cgaagaactc 


cgatgaagac 


gaaggcaatg 


agttcggaat 


cacttacggt 


7080 


ctctctttcc 


atgaacgccg 


cccgaccagc 


agccacaggc 


accactggtt 


caaggtggga 


7140 


tcgatactgg 


attatcctac 


agacgagcag 


ctggaggggt 


tgattgccaa 


ggtgaagacc 


7200 


gaatttcatc 


atggtgtatc 


ggattgggaa 


aaggggctgg 


cggaagacac 


cctgcgccgg 


7260 


ttgcaccgcg 


tcatctggaa 


agacgagggc 


atcaactttt 


tcactgaacg 


cgaccagtcg 


7320 


gttgatcggg 


tgctggacat 


cttcgtgcgg 


gccaatgacg 


ggggcacgaa 


actgtcgaag 


7380 


gcagacctgc 


tgatgtcgat 


gatcacgtca 


aaatggtcca 


gcggatcggc 


ccgcgaggaa 


7440 


atcggcggct 


ttgtcgagca 


cataaacaaa 


ggtctcggtg 


cgccgaacaa 


gatcagtcgc 


7500 


gatctggtcc 


tgaaggcctg 


tctggtcgtc 


tgcgattatg 


atgtcgtcta 


taatgtcagg 


7560 


aactttacaa 


gcgaggtcat 


cggcaggatc 


gaaagcaact 


gggatcgtat 


caagcaggca 


7620 


ttcgagaaca 


cgttccgcct 


gctgaacagg 


catggcatca 


ccggggataa 


cctcggctct 


7680 


ttgaacgcgg 


tgctgcctct 


ggtctattat 


atctacaaca 


cgccggat tt 


cgatttccga 


7740 


ggatcgagcg 


agttcgagcg 


ggtcaatgcc 


agctccatgc 


acctctggtt 


ggtgaacagc 


7800 


ctgctggtca 


gcgccttcgt 


tggccattcg 


gatcagacca 


tcaccaccgc 


gcgcaatacg 


7860 


atccgcgatc 


aoctaratat 

\s Vw* y V_- 


a crop ca c a fi t~ 


t"t"^ , ^ , ^ 1 ACIt*a^ , 

t — V~» V— - UM • CA V — - 


O.CIC4.VJ V_, v- y l_ (_ 
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gcgaaggggg 


gacggctatc 


tcaggtggat 


-7- 

gagcgtacca 


tcgaagaatt 


gctggaaatg 


7980 


caatatggca 


agccccggac 


cttcgttgcg 


ctgtcgctgc 


tctatcaggg 


catcgactgg 


8040 


aacggatcga 


cctggcatgt 


cgatcatatc 


attccccaag 


cggacgctca 


gaaaaatgtg 


8100 


ctgcgcgggc 


gcaatctgcc 


cgagcatcgc 


attcaggaaa 


tcttgggcgc 


ggttaacagt 


8160 


ttgggcaacc 


tgcaactttt 


gcgcggagat 


gagaatatcg 


agaaaggtgc 


gctgccattc 


8220 


aggtcatgga 


ttaccggacg 


gcgcgttgat 


ttctacgagc 


agcatatgat 


cccggcgcac 


8280 


cttgaactgt 


gcgatgtact 


gcatctgccc 


gagttcgtgc 


gcgaacggga 


aaaggtgatc 


8340 


cggcgccgtt 


tgatggagtt 


ggtcggagca 


cgacgcgcat 


gaatgaggtc 


gtcttgtcac 


8400 


gcgaagagct 


gcgtcaatct 


tgtctcgacc 


tgcttgaaaa 


acgcgctgtc 


gaacaccctg 


8460 


cgggacacca 


aggcaagctc 


gccgcccgct 


atgttgtgca 


ccgcgacga 




8509 


<210> 3 
<211> 5859 
<212> DNA 

<213 > Artificial Sequence 










<220> 

<223> pACM291-4DS 












<400> 3 
tcgcgcgttt 


cggtgatgac 


ggtgaaaacc 


tctgacacat 


gcagctcccg 


gagacggtca 


60 


cagcttgtct 


gtaagcggat 


gccgggagca 


gacaagcccg 


tcagggcgcg 


tcagcgggtg 


120 


ttggcgggtg 


tcggggctgg 


cttaactatg 


cggcatcaga 


gcagattgta 


ctgagagtgc 


180 


accatatgcg 


gtgtgaaata 


ccgcacagat 


gcgtaaggag 


aaaataccgc 


atcaggcgcc 


240 


attcgccatt 


caggctgcgc 


aactgttggg 


aagggcgatc 


ggtgcgggcc 


tcttcgctat 


300 


tacgccagct 


ggcgaaaggg 


ggatgtgctg 


caaggcgatt 


aagttgggta 


acgccagggt 


360 


tttcccagtc 


acgacgttgt 


aaaacgacgg 


ccagtgaatt 


cggcaatggg 


tcgaaattca 


420 


tagaattttg 


tgtgaggtgc 


gtagcggctc 


tgacaggggt 


gctgcgcgga 


gatctctggt 


480 


ctcaggtagg 


gcgacaatgg 


agaggtgtta 


gttgccccct 


gtatcgctct 


ctgcgtggcg 


540 


cattgggtca 


tcctgcccgg 


acatatgata 


ttccgctaga 


ggattactga 


tagtttctgc 


600 


ctgtcgggct 


tgtcgggctt 


gtcgggcttg 


tcgggcttgt 


cgggcctgtc 


cctcttgtcc 


660 


cgcctgtcct 


cactttttca 


caatcaaaaa 


atgggcgaag 


cccttcttgt 


tctatagttc 


720 


ttatagttca 


tacgaaaatt 


acacataatt 


atcaatagct 


tattcgctta 


aaagggagta 


780 


attgggccgc 


aaaagggagt 


aattgggccg 


caaaagggag 


taattgggcc 


gcaaaaggga 


840 


gtaattgggc 


cgatatcggt 


tgtttacatg 


gggaggaatc 


cccttaatca 


tttctcccca 


900 


tgggaaagac 


aacacaagtg 


gccgcagacc 


gggccttcga 


ccagacaaaa 


actgtgctcc 


960 





• 






• 






ctgccgaggt 


ggcgagaggg 


gtctatatgc 


-8- 

gcaatccgcc 


ccgcctgcag 


gcgctcaagc 


1020 


tcatgcattt 


aatgatagcc 


actgcgggcg 


gccgcatggc 


tgatgatgtg 


cgccatgaaa 


1080 


tgcggctggc 


cgacattcgc 


gcaatcgacg 


gcatgaaaaa 


ccatgaccgt 


gagagcctga 


1140 


ccccgctgtt 


cgaggagcta 


gccgctgcgg 


tgttgaccca 


tgatgaccct 


gcaaagatga 


1200 


tcgtgacagt 


cggcggcttg 


gtcgatgagg 


cgcgaataga 


ctaccgccag 


gaggcaagcg 


1260 


gcgaactcct 


agtgacgtgg 


accttccgga 


gtacattccg 


tcgtatggcg 


gcggagtcga 


1320 


accactgggc 


cattctcgac 


cgtcaaacgg 


tattccatct 


cggtagtaag 


tattccgtgc 


1380 


tgctgttcca 


gcacgtctct 


agtctcgcca 


atcttgatcg 


gatgagcgcg 


aaaaccttta 


1440 


cggtccccga 


gttgcgggcg 


ctccttggag 


tgcccgaggg 


aaagatggtt 


cgttggaacg 


1500 


acgttaacag 


atttgctctc 


aaacctgcac 


tggatgagat 


caaccattta 


tcgcgtctga 


1560 


cattgacggc 


aaagccgacc 


aagattggcc 


gtagcgtggc 


aagtgtgact 


ataggctggg 


1620 


aagtgaaaga 


cgacccaacc 


gtcgccaggc 


gcgagctggc 


gggttccaag 


gtcggtcgag 


1680 


atgctcgtcg 


cagaggggca 


gcggaaacga 


tagccccctc 


cttcccagaa 


gcgggcggga 


1740 


tcacctacag 


tccacgttgg 


ctggagctga 


aacgctctgc 


tggcagcaac 


aaggacaacg 


1800 


atctgatcgc 


ctcagacttc 


cggcgtttct 


gtcgggagag 


aggcgtgcgt 


ctggacgctg 


1860 


caaacatcga 


aaaactgttt 


ttagatttct 


gcgcaaaggt 


agggaaggtt 


tgagttttga 


1920 


ggtatttcac 


cgcaatagtg 


ttaaatgact 


ttcgtgaaac 


gatgtgcaat 


atagcggtaa 


1980 


gactatgaaa 


tacacggctg 


gacaggctgc 


aaaagcaacg 


ggtgtggcga 


ccgcaaccat 


2040 


cactcgggcg 


ctaaaaagcg 


gtaaaatttc 


cggtaaaaaa 


gatgaatctg 


gggcatgggt 


2100 


tatagatcct 


gcagaattgc 


acagagtgtt 


tcctcccatt 


tcaaagaaat 


acaccgaaac 


2160 


acctaacacg 


caagtatatg 


gtaagcgtga 


tgaaacacat 


gaaatgacct 


cagaaatcag 


2220 


cgcattagag 


cgtgaagttc 


ggactttacg 


cgatgcttta 


tctgatgcca 


gggaggatcg 


2280 


cgacaaatgg 


cgcgacatgg 


ccgagcgtct 


ttcaatttca 


tcaccgatga 


gagaggaaga 


2340 


ccgcccccct 


caaaaacaaa 


gatggtggaa 


gatattctga 


tcctgggctt 


caggagcctt 


2400 


gcctttactg 


gcggaaaaac 


gcgatattga 


ggcacaggcc 


cgcactttag 


aggcggaagc 


2460 


ctataacgag 


taccaaaaca 


ctagaagcca 


gattgaggaa 


aatagggaac 


gtgggatcct 


2520 


ctagagtcga 


cctgcaggca 


tgcaagcttg 


gcgtaatcat 


ggtcatagct 


gtttcctgtg 


2580 


tgaaattgtt 


atccgctcac 


aattccacac 


aacatacgag 


ccggaagcat 


aaagtgtaaa 


2640 


gcctggggtg 


cctaatgagt 


gagctaactc 


acattaattg 


cgttgcgctc 


actgcccgct 


2700 


ttccagtcgg 


gaaacctgtc 


gtgccagctg 


cattaatgaa 


tcggccaacg 


cgcggggaga 


2760 


ggcggtttgc 


gtattgggcg 


ctcttccgcg 


ctcggtcttg 


ccttgctcgt 


cggtgatgta 


2820 





• 






• 






cttcaccagc 


tccgcgaagt 


cgctcttctt 


-9- 

gatggagcgc 


atggggacgt 


gcttggcaat 


2880 


cacgcgcacc 


ccccggccgt 


tttagcggct 


aaaaaagtca 


tggctctgcc 


ctcgggcgga 


2940 


ccacgcccat 


catgaccttg 


ccaagctcgt 


cctgcttctc 


ttcgatcttc 


gccagcaggg 


3000 


cgaggatcgt 


ggcatcaccg 


aaccgcgccg 


tgcgcgggtc 


gtcggtgagc 


cagagtttca 


3060 


gcaggccgcc 


caggcggccc 


aggtcgccat 


tgatgcgggc 


cagctcgcgg 


acgtgctcat 


3120 


agtccacgac 


gcccgtgatt 


ttgtagccct 


ggccgacggc 


cagcaggtag 


gccgacaggc 


3180 


tcatgccggc 


cgccgccgcc 


ttttcctcaa 


tcgctcttcg 


ttcgtctgga 


aggcagtaca 


3240 


ccttgatagg 


tgggctgccc 


ttcctggttg 


gcttggtttc 


atcagccatc 


cgcttgccct 


3300 


catctgttac 


gccggcggta 


gccggccagc 


ctcgcagagc 


aggattcccg 


ttgagcaccg 


3360 


ccaggtgcga 


ataagggaca 


gtgaagaagg 


aacacccgct 


cgcgggtggg 


cctacttcac 


3420 


ctatcctgcc 


cggctgacgc 


cgttggatac 


accaaggaaa 


gtctacacga 


accctttggc 


3480 


aaaatcctgt 


atatcgtgcg 


aaaaaggatg 


gatataccga 


aaaaatcgct 


ataatgaccc 


3540 


cgaagcaggg 


ttatgcagcg 


gaaaagcttc 


ctcgctcact 


gactcgctgc 


gctcggtcgt 


3600 


tcggctgcgg 


cgagcggtat 


cagctcactc 


aaaggcggta 


atacggttat 


ccacagaatc 


3660 


aggggataac 


gcaggaaaga 


acatgtgagc 


aaaaggccag 


caaaaggcca 


ggaaccgtaa 


3720 


aaaggccgcg 


ttgctggcgt 


ttttccatag 


gctccgcccc 


cctgacgagc 


atcacaaaaa 


3780 


tcgacgctca 


agtcagaggt 


ggcgaaaccc 


gacaggacta 


taaagatacc 


aggcgtttcc 


3840 


ccctggaagc 


tccctcgtgc 


gctctcctgt 


tccgaccctg 


ccgcttaccg 


gatacctgtc 


3900 


cgcctttctc 


ccttcgggaa 


gcgtggcgct 


ttctcatagc 


tcacgctgta 


ggtatctcag 


3960 


ttcggtgtag 


gtcgttcgct 


ccaagctggg 


ctgtgtgcac 


gaaccccccg 


ttcagcccga 


4020 


ccgctgcgcc 


ttatccggta 


actatcgtct 


tgagtccaac 


ccggtaagac 


acgacttatc 


4080 


gccactggca 


gcagccactg 


gtaacaggat 


tagcagagcg 


aggtatgtag 


gcggtgctac 


4140 


agagttcttg 


aagtggtggc 


ctaactacgg 


ctacactaga 


aggacagtat 


ttggtatctg 


4200 


cgctctgctg 


aagccagtta 


ccttcggaaa 


aagagttggt 


agctcttgat 


ccggcaaaca 


4260 


aaccaccgct 


ggtagcggtg 


gtttttttgt 


ttgcaagcag 


cagattacgc 


gcagaaaaaa 


4320 


aggatctcaa 


gaagatcctt 


tgatcttttc 


tacggggtct 


gacgctcagt 


ggaacgaaaa 


4380 


ctcacgttaa 


gggattttgg 


tcatgagatt 


atcaaaaagg 


atcttcacct 


agatcctttt 


4440 


gggggggggg 


ggcgctgagg 


tctgcctcgt 


gaagaaggtg 


ttgctgactc 


ataccaggcc 


4500 


tgaatcgccc 


catcatccag 


ccagaaagtg 


agggagccac 


ggttgatgag 


agctttgttg 


4560 


taggtggacc 


agttggtgat 


tttgaacttt 


tgctttgcca 


cggaacggtc 


tgcgttgtcg 


4620 


yyciciy ciuy^y 


taat c t oat c 


c t tcaactca 


gcaaaagttc 


gatttattca 


acaaagccgc 


4680 



ccaattaacc aattctgatt 4740 
^actctgcc agtgttacaa cca 
atcccgtca agtcagcgta atgctc catatC agga ttatcaatac 

catatttttg aaaaagccgt ttctg tcca acatca atacaaccta 

— :z j> — ~ ~— :: 

aatccggtga gaatgg caac caaacc gttattcatt eg 

„ tg ,^ ~— :„i tt — z 
— - -~~ ttg ;r: rz- — — 

gt « g ,cc« — " * C 7* c 3 gltagaEtgt c g c— — " C 52 „ 
, c « tSg c g c «c 9gg c«c « « ,« cg c gg =c - 

c , tC9 c 9 , g c — — a ; at „„ cc ecttg „«. 5 

tcg , g c» 3 . <*«eC« — = " ttgtgctacg *« 

rr: —~ 

gat tttgaga cacaacgtgg ctttc ataggggttc 

7X. » 



<210> ^ 



— — ~ zz^ ~— 

ctg . gcgg a g cctg „ cgga ^.t 

tatogct «c «e*«~ tcgggcttgt cggg c« gt = 

— — — ~"" 9ctt 



60 
120 
180 
240 
300 
360 
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attcgcttaa 


aagggagtaa 


ttgggccgca 


aaagggagta 


attgggccgc 


aaaagggagt 


420 


aattgggccg 


caaaagggag 


taattgggcc 


gatatcggtt 


gtttacatgg 


ggaggaatcc 


480 


cct taatcat 


t tctccccat 


gggaaagaca 


acacaagtgg 


ccgcagaccg 


ggccttcgac 


540 


cagacaaaaa 


ctgtgctccc 


tgccgaggtg 


gcgagagggg 


tctatatgcg 


caatccgccc 


600 


cgcctgcagg 


cgctcaagct 


catgcattta 


atgatagcca 


ctgcgggcgg 


ccgcatggct 


660 


gatgatgtgc 


gccatgaaat 


gcggctggcc 


gacattcgcg 


caatcgacgg 


catgaaaaac 


720 


catgaccgtg 


agagcctgac 


cccgctgttc 


gaggagctag 


ccgctgcggt 


gttgacccat 


780 


gatgaccctg 


caaagatgat 


cgtgacagtc 


ggcggcttgg 


tcgatgaggc 


gcgaatagac 


840 


taccgccagg 


aggcaagcgg 


cgaactccta 


gtgacgtgga 


ccttccggag 


tacattccgt 


900 


cgtatggcgg 


cggagtcgaa 


ccactgggcc 


attctcgacc 


gtcaaacggt 


attccatctc 


960 


ggtagtaagt 


attccgtgct 


gctgttccag 


cacgtctcta 


gtctcgccaa 


tcttgatcgg 


1020 


atgagcgcga 


aaacctttac 


ggtccccgag 


ttgcgggcgc 


tccttggagt 


gcccgaggga 


1080 


aagatggttc 


gttggaacga 


cgttaacaga 


tttgctctca 


aacctgcact 


ggatgagatc 


1140 


aaccatttat 


cgcgtctgac 


attgacggca 


aagccgacca 


agattggccg 


tagcgtggca 


1200 


agtgtgacta 


taggctggga 


agtgaaagac 


gacccaaccg 


tcgccaggcg 


cgagctggcg 


1260 


ggttccaagg 


tcggtcgaga 


tgctcgtcgc 


agaggggcag 


cggaaacgat 


agccccctcc 


1320 


ttcccagaag 


cgggcgggat 


cacctacagt 


ccacgttggc 


tggagctgaa 


acgctctgct 


1380 


ggcagcaaca 


aggacaacga 


tctgatcgcc 


tcagacttcc 


ggcgtttctg 


tcgggagaga 


1440 


ggcgtgcgtc 


tggacgctgc 


aaacatcgaa 


aaactgtttt 


tagatttctg 


cgcaaaggta 


1500 


gggaaggttt 


gagttttgag 


gtatttcacc 


gcaatagtgt 


taaatgactt 


tcgtgaaacg 


1560 


atgtgcaata 


tagcggtaag 


actatgaaat 


acacggctgg 


acaggctgca 


aaagcaacgg 


1620 


gtgtggcgac 


cgcaaccatc 


actcgggcgc 


taaaaagcgg 


taaaatttcc 


ggtaaaaaag 


1680 


atgaatctgg 


ggcatgggtt 


atagatcctg 


cagaattgca 


cagagtgttt 


cctcccattt 


1740 


caaagaaata 


caccgaaaca 


cctaacacgc 


aagtatatgg 


taagcgtgat 


gaaacacatg 


1800 


aaatgacctc 


agaaatcagc 


gcattagagc 


gtgaagttcg 


gactttacgc 


gatgctttat 


1860 


ctgatgccag 


ggaggatcgc 


gacaaatggc 


gcgacatggc 


cgagcgtctt 


tcaatttcat 


1920 


caccgatgag 


agaggaagac 


cgcccccctc 


aaaaacaaag 


atggtggaag 


atattctgat 


1980 


cctgggcttc 


aggagccttg 


cctttaaaac 


ctgaatcagc 


attctagcga 


tgctgataag 


2040 


aagtaaatat 


agccacaata 


gagcggccat 


tttccattca 


catacagctc 


atcatgtgat 


2100 


caatatcaag 


tattgatatt 


catcaatgga 


gaagaattta 


catgtatcac 


aggatcatca 


2160 


cagcatttgt 


ttttgtattt 


ctaagtgcta 


acataactat 


cgctggccct 


aaagaagatt 


2220 
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gtactattgc 


agtatctcac 


cttgggtttc 


agaccgataa 


ttacagcttt 


gtcgaagccg 


2280 


gtttttttgc 


cagagagaga 


cacgtttttg 


atggtgtaat 


aaactgctac 


gtatctcatg 


2340 


atggtaacat 


acacagcatc 


atccggggca 


acacacctct 


tatggaagat 


ggatattatg 


2400 


gcccagaagt 


actggcggaa 


aaacgcgata 


ttgaggcaca 


ggcccgcact 


ttagaggcgg 


2460 



<210> 5 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide Primer IF 

<400> 5 

cggaattcga tcatatcatt ccccaagcgg ac 

<210> 6 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide Primer 1R 

<400> 6 

gctctagacg atgtactcct tggtgctctc gat 

<210> 7 

<211> 32 

<212> DNA 

<213> Artificial Sequence 



<223> Oligonucleotide Primer 2F 
<400> 7 

cggaattctg cttcttttcg ttcgtttccg cc 

<210> 8 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide Primer 2R 

<400> 8 

gctctagaac atcgctcatc tgtagtcgcc 



aagcctataa 



cgagtaccaa aacactagaa 



gccagattga ggaaaatagg gaacgtg 



2517 




<220> 



<210> 9 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Oligonucleotide Primer 3F 
<400> 9 

cggaattcac agtcaggtgg cacatgttcc 



<210> 


10 


<211> 


32 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Oligonucleotide Primer 


<400> 


10 



cgggatcctg tgaaaaagtg aggacaggcg gg 



<210> 11 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide Primer 4F 

<400> 11 

cggaattcgg caatgggtcg aaattcatag 30 



<210> 12 

<211> 30 

<212> DNA 

<213> Artificial Sequence 



<210> 13 

<211> 32 

<212> DNA 

<213 > Artificial Sequence 
<220> 

<223> Oligonucleotide Primer 5F 

<400> 13 

cggaattcac accgaaacac ctaacacgca ag 32 



<210> 14 

<211> 30 

<212> DNA 

<213> Artificial Sequence 




<220> 
<223> 



Oligonucleotide Primer 4R 



<400> 12 

cgggatccac gttccctatt ttcctcaatc 



30 



<220> 

<223> Oligonucleotide Primer 5R 
<400> 14 

cgggatccag tgcggttcac gtcatcaatg 



<210> 15 

<211> 29 

<212> DNA 

<2 13 > Artificial Sequence 



<220> 

<223> Oligonucleotide Primer 6F 
<400> 15 

cggaattctg cactgccgct ctcgaaatg 



<210> 16 

<211> 31 

<212> DNA 

<213 > Artificial Sequence 
<220> 

<223> Oligonucleotide Primer 6R 

<400> 16 

cggaattcac aagattgacg cagctcttcg c 



<210> 17 

<211> 30 

<212> DNA 

<213 > Artificial Sequence 



<220> 

<223> Oligonucleotide Primer 7F 
<400> 17 

cggaattcgg caatgggtcg aaattcatag 



<210> 


18 


<211> 


27 


<212> 


DNA 


<213> 


Artificial Sequence 


<220> 




<223> 


Oligonucleotide Primer 


<400> 


18 



cgcggatcca cttgtgttgt ctttccc 



<210> 19 

<211> 31 

<212> DNA 

<213> Artificial 



Sequence 



<220> 

<223> Oligonucleotide Primer 8F 
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<400> 19 

gcggaattcg acgctgcaaa catcgaaaaa c 

<210> 20 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide Primer 8R 



<400> 20 

cgggatccac gttccctatt ttcctcaatc 



